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New f luorine-contg. azetidinone derivs. - useful as 
intermediates to antibacterial f luorine-contg. carbapenem derivs. 

Patent Assignee: DAIICHI PHARM CO LTD (DAUC ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 4266869 A 

F-contg. azetidinone derivs. of formula (I) (where Rl is H, 

OH-protecting groups; R2 is H, lower alkyl; R3 is H, COOH-protecting gps . ) 

are new . 

USE/ADVANTAGE - The F-contg. prods, obtd. are useful as synthetic 
intermediates to carbapenem derivs. whose carbapenem skeleton possesses a 
side chain substd. with a F atom at 4 position of the skeleton. The 
F-contg. carbapenem derivs. have excellent antibacterial properties. 

In an example, a mixt. of 22mg (3S , 4S) -3 - (1 ' R) -1 * - 
(tert . -butyldimethyl silyloxy) ethyl) -4- (1 1 ' -ethoxycarbonyl- 
1' ■ -fluoro-2' ' -hydroxyethyl) azetidin-2-one and 32mg Ph3P in 2 ml CC14 was 
refluxed for 16 hrs . The reaction mixt. was diluted with Et20 and worked 
up to give, from the organic layer, 191mg (3S, 4S) 3-3 ( (1 *R) 
-1' - (tert. -butyldimethyl silyloxy) ethyl -4 (2 • 1 -chloro-1 1 1 - 
ethoxycarbonyl-1"- fluoroethyl) azetidin-2-one (II). To a mixt. of 17mg 
(II) and 3mg 2 , 2 « -azobisisobutyronitrile in 1ml anhydrous, C6H6 was added 
0.1ml n-Bu3SnH in 1ml anhydrous C6H6 under reflux. Reflux was contained 
for 16 hrs. 1ml CC14 was added, followed by reflux for another hr. To the 
reaction mixt. were added 10% aq. NH3 and then Et20. The organic layer was 
washed with H20 and coned. The residue was - chromatographed on Si02 gel in 
5:1 hexane-EtOAc to elute 12.6mg (3S , 4S) -3 - ( (1 1 R) -1 * - 
(tert. -butyldimethylsilyloxy) ethyl)) -4-1' '-ethoxycarbonyl-1' •- 
fluoroethyl) azetidin-2 -one . 
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Title Terms: NEW; FLUORINE; CONTAIN; AZETIDINONE; DERIVATIVE; USEFUL; 

INTERMEDIATE; ANTIBACTERIAL; FLUORINE; CONTAIN; CARBA; PENEM; DERIVATIVE 
Derwent Class: B03 
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1 

mxm 1 1 ^ u 

OK, F 

U R* li**K^SfcttfiR7;U*;«*«i»L. R 
[0 0 0 1] 

[0 0 0 2] 

£n*><DtEim*f&m-z> c tor z t vxm 

[0 0 0 3] 

if (DHP) (fOBWfci-at^SW^ifet 
[0 0 04] 

*«ttw©*AftjtBb^, «nfc«WHStts«rr 

ffifc 7 y €*rf 5^7 y 
[0 0 0 5] Ttt%*mi\*& l> 




R. tt*BB**fctt*Ba©«Ba£»* 



(2) »B¥4-2 6 6 8 6 9 

2 

) "CSt)$n5^7!yB7W^y>K*ft45«l:t; 

{-db&ich?*. 

[0006] a i <D{t$mzm>r, r. h:**bt* 

~>#;U#-jUg, 2. 2, 2-h'J^DDX»t^> 

B. o-rhn^>yji/ 

*^A8* 2-^h+yXh^y^fM, tV-Hr?* 

a? [0007] Rz tt**B : ?*>tttfia7;^*;p»&« 
*T-5j^ ccT®^7;v+;ua^LT«^^;us, x 

[0 0 0 8] £CDR 2 CO L JfcK*KTte*#K*ia 
^<Oft*B : P±©S[«:E««Vit , nTt><l: 

50 7; W 1 ^Sfl* 0 BBS & 5 BBSO 

[0 0 0 9] R 3 a*BB7£^l2*^#^^;PSOfi 

BS£«*-r*a<, jii:T?*ju#*5/;«©«Batu 

MMIVOIRBK 1*64 ©EBttE L < tt^lOHKffi 

«7A*Aaa, j* h**>*3\n^ * h+^x^ws© 
^rn©7 a*;wb# feMkfttf i # & 6 t* * 7 An 
* > 7 a* ^afi* tr/t n -f a** * ;pa« ©«* 

»2*6 7T*^IMS«7>'^5f*^^aS. 7* 
40 Zr«, *>?\0**> (-) -8-7iX 

TTeafcBasLffftxxxJMsatbT. wa«o- 

«Ktt2-±7^W^S»077;P*;«, *u 

u jus, bhb^ji^ 7xxjm u 
[ooio] *t*5BM©^7y*7-K^y >mm» 

50 <DG&\Z?\,*TmiTZ. *BO«Ett*C*-rBDT 
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(3) 



*JH¥4-2 6 6 8 6 9 



7850 TBSO F 

^ — - V s 



0 JTh 



TBSO F 



TBSO F 



>r c2/ 

V-f"COOR 



.J— NH <- 



I 

TBSO F 

X Jc Me 



[0 0 11] 7Mn7D>i^7Wxxf 

[0 0 12] CCOy^D^D^xT^Jl/XXT-^ 

or )i*)i>i$mt. mm» i ^ 6 &o7;i/*;io:x^ 

[0 0 13] dCTH fUl&LTU^A^^T- 

[0 0 14] mmmffltThntFuy^y^vx- 
3TTSS<J:7;^nvp>^xxT-;i/t^3iL. # 

[0 0 15] ttfflT5^tt»IS<Dfi-e*5^ 4-7 



I 



TBSO F 



I L^COOH 



i 



TBSO F 



OH 

COOR 



+ 

TBSO F 



OH 
OH 



[0016] j:©i8^R*tti:#a«i»JcafTL,, 

[0 0 17] &\ZZ. <D&&fr<DJi7,7-)VMft*&ftto* 

a? [0018] rcT?«effl-r**«fi*tsft-r*'b©T 

[0 0 19] tSiL/TttUWA, ±MJ?A, #'J 

[0020] c©^/xxfwssgi8tntf««© 

[0 0 2 1] ««$>Rt *7MM-P^5^7 

50 «Lfc«^7cLTt:Hn^^^Slc^L, 
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(4) 

5 

[0 0 2 2] 5tr, tyxxfJi*©*^*^^ 

[0 0 2 3] itStLTte, t'JyX KUX^75 
[0 0 2 4] *MHJ«fflUTfel/ft<tfc±<. *«t* J0 
Hfett&Vi. fl^tf, "OifX hJH>, ^yl/> 

* -6 v> « a d y >it7)^)m *«BTntf J: k 

[0 0 2 5] R*»7», fi&nsi^a'J Htt»lC« 
[0 0 2 6] C©»jrDU Htt*«*«IC**b, MA 

[0 0 2 7] &\ZZ.V>\1 HD^^M^DD^f 

[0 0 2 8] C ©i' P D ^fJl4©^^Wt:M5g»T 
«*Ji, «*^>-tf>+T, 2, 2' -77K 
X-f V^PrhU^SrF, MJn-^JVXXfcK 

[0 0 2 9] *iCSR««lcJ:D*3fiWSJSfcff«lC»M 
[0 0 3 0] 

BSBW1] (3s, 4S) -3- [ (jj R) - (IB « 

=B^^^^>'J^'» x5=JH -4-tfx 

7>lml K8#l,T. -yS^UWAA+^f 
;^->7^ HO 1 M-a**>»«0. 2 1ml£«T 
U BfiKT3 0»a»Lfc. CCA* (3R, 4R) - 
4-7irh*-»-3- [ ( 1 ' R) — 1 ' — (SSHR 

^Wi^jwi^u/M-**') x?;n 7-tf^v>-2 

-^>5 2mgSfh7kHP79>lmll:8»l/ft 50 



»IB¥4-2 6 6 8 6 9 

£-7 8 < C^6^iair»/rlC±#$itfc. E«H««^ 
^PP^^>-C*R«IT. 5 U*A*» 

)]f&m^Z>77y yjL^P7h^77^- tcftbfc. ^\ 
*tf>-lMx^ (7 : 3, v/v) ©S^hfcOBE 
©fl^tt 6 3 m g t LT»fc, 

[0 0 3 1] [g]d-4 7. 7 0' (c = l. 02, 

I R ; vmax (cm" 1 , CHCh : 3 44 0, 1 
7 7 8, 1 7 5 5 

1 H-NMR ; 6 H (5 0 0MHz ; CDC 1 3 ) : 

0. 0 7 (6H, s) , 0. 

88 (9H, s) , 1. 06 (3H, d, J=7. OH 
z) , 3. 2 9 (1 H, m) , 3. 8 7 and 3. 
88 (each 3H, each s) , 4. 25- 
4. 3 0 (1H, m), 4. 4 1 (1 H, dd, J = 
2. Sand 2 2. 0Hz), 5. 85 (1H, br 
s) 

[0 0 3 2] 

[%ttffl2] <3S, 4S) -3- [ (!' R) - r 
- (^ky^^yU^y) -4 -EX 

yX^7MDTD^-M, Og^f h7tHD7 
7>2 0mll:8*LT, -7 8tT'jy>A->**^ 
^)VVz/y-J HCO 1 M--\^1*>S?&5. 6ml£$T 
L» MI*C2 0M^Uco (3R, 4R) -4-7 
■feMP5/-3- [ ( 1 ' R) — 1 ' — <&=MW)Vi? 
*?)li/0)V*lr^) X^;U] 7i?^v>-2-;*> 

1. 4 5g^fh7tHn77>2 0mll:g»Ucg 
*S»TU jE***l 2BIBHB*bfc. JKOMJEJSfi 

s & - 7 8 \z±&2Vft. K&mmz 

^>if>T#Rft, 5X«B***U^A*««, ffift 

ft. «£TI;:®«£©£U a««ft'>U*y^€«^ 
S777ya^PTh^77-fH:f*Lfc, ^vMr>- 
»KX^;i/ (4:1) ©a»±DWB©fc£l. 7 4g 

[0 0 3 3] [o]o-36. 14° (c = l. 3, 
£nD#;l/A) 

(Found : M + -Me, 3 9 0. 1 7 1 6 C. i 
HzflNOeFSi requires m/z, 39 
0. 1 74 8) 

IR;vmax(cm- l ,KBr) : 1 7 7 2, 17 
40 

1 H-NMR : o* H (5 0 0 MH z ; CDC I j : 0. 
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(5) 

7 

0 7 (6 H, s) . 0. 8 8 (9 H, s) . 1. 0 7 
(3H f d, J = 7. 0Hz) . 1. 3 2, 1. 3 3 
(each 3H, each t, each J = 7. 

OHz). 3. 2 9 (1H. m). 4. 26-4. 42 
(6H, m) . 5. 8 9 ( 1 H, b r s) 
[0 0 34] 

[%)Kffl3] (3S, 4 S) — 3 — [ ( 1 ' R) — 1 ' 

- (gH3Ry^^^^yU;i/^^) x^;» -4 

R, 4S) "8-7x^-p-/>»>-3-<^ i0 
^j^jl^jlj ^^;U71f5 1 > ? >-2-^> 
1^)1 7x-JM>»7WDYD^- h 4 Omg 
£ (3R, 4R) -4-7-feh*5/-3- [ (1" R) 

M 7tti?>-2-*>\2. 5mg&U^M+ 
^^^;Pvv^vH<01M-A^it>S^O. 1ml CO 

CO 0 3 5] 1 H-NMR : <5H (500 MHz ;CD 
C 1 3 ) : 0. 0 7 (6 H, s) . 0. 8 6 (3H, 20 
d, J = 7. OHz). 0. 88 (9H, s) , 1. 0 
6 (3H, d, J=7. OHz), 1. 26 (6 H, 
d, J = 7. OHz) . 3. 26 (1H, m) , 3. 8 
3 (3 H. s) , 4. 2 6-4. 31 ( 1 H, m) , 
4, 43 (1H, dd, J = 2. Sand 2 2. OH 
z) , 4. 9 6 (1 H, d t, J =4. 5 a n d 1 
2. OHz) , 5. 69 (1H, br s) , 

[00 3 6] 

[5k)M4] (3S, 4S) -3- [ ( 1 ' R) — 1 ' 

- (SEg^y^^->'j;^»-» x^;M -4 30 
tt& (3s, 4s) -3- [ <r r) -r - (» 

H® y^v* * U il/t^y) XWM -4-tfX 

-*>5 5 Omg^/-;H OmlMDt^ 
lC*fi£fc U A 56mgS*5ml MM* U 

m i &m?Ltz. i:-7-)i>m$:m*8m*mi~ b y a* ^ 

MJEET^^^b^;^>®!4 6 2mg^fi» 
*tlWc 0 H-NMR ; <5H (9 0MHz : CD 
C l s ) : 0. 0 (6 H, s) , 0. 8 2 (9 H, 
s), 3. 30 (1H, m) , 4. 15-4. 52 (4 
H, m) , 6. 6 0 (1H, b r s) ) „ £tmfit$& 

-rzztta<&<DE.&\zm^tt. ±§2a*^>K2 5 

mg^y|/>0. 5mll:ii9^ 3^13 5^ 50 



4*H¥4-2 6 6 8 6 9 
^>if>-^U-> (1:1) B*fcM*3ih muvi 

&&mirbwi±imm. ®&M<ti-b*)<y&7kmmr 

a^Dvh^7>fH:WLL ^*iJ*>-»Kx^;i/ 
(4 : 1) ©ffi»J:0 2acO5;7X^^^T- 0&2 : 

[0 0 3 7] Found : M + -Me, 3 18. 153 
7, Ci 4 H 2 5 N04 FS i req 
u 1 r e s m/z, 3 18. 15 3 7 
IR;vmax (cm" 1 , CHCIs) : 3 4 0 5, 
17 6 1 

•H-NMR: <5H (5 0 0MHz ; CDC 1 3 ) : 
0. 0 7 (6H, s) , 0. 8 5 (9H, s) , 1. 1 

5 and 1. 17 [3 H (2:1), each 
d, each J=7. OHz), 1. 34 (3H. 
t, J =7. OHz) , 3. 2 5 and 3.27 
[1H (1:2), each m), 4. 06-4. 1 

4 (1 H, m) , 4. 2 2 -4. 3 6 (3 H, m) , 
4. 9 0-4. 9 6 [1H (: 2) , each dd, 
each J = 5. 0 and 4 8. OHz). 5. 
85 and 5. 90 [1H (2:1), each 
b r s, NH) 
[0 0 3 8] 

[«Jfi«5] (3 S, 4S) — 3 — . [ ( 1 ' R) — 1* 

- (l" -xh^^j^JP-r -y)l*U-2" 
-bHn^yXfJl/) 7^v>- 2 -:fr> 
h9IS¥XX^;U5 7 9mg£^>-tf>l Ora 1 ^cfct^tf 
Ui?>0. 1 3 6m<Dmmzt£frV* ZtllZMfcT** 
tfUJWnUFO. 14 8ml^>if>5mll:^i 

EETSIffiU S®4&£^aD^>l Omll:S»l 

o. 8 g^DD^>i omwzmmvrzmmz- 

6 i o %imfc± b u ^atks^ #*x>i&*&i& 

^**>-IWX9\fr (7 : 3) <D«E#£0@W4&2 0 
Omg^lfiifttLT^L 
[0 0 3 9] I R ; vmx (cm- 1 , CHC 1 3 ) : 
340 5, 3 3 5 0, 1 7 6 0 

1 H-NMR; 6H (500MHz ; CDC 1 s ) : 
0. 05 and 0. 06 (each 3 H, eac 
h s) , 0. 8 8 (9 H. s) , 1. 0 9 (3 H, 
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(6) 
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d. J = 7Hz) , 1. 33 (3H. t, J = 7. OH 
z) , 3. 0 1 (1 H, b r s) , 3. 33 (1H, 
br s) , 3. 9 0 -4. 3 2 (6H, m) , 6. 3 
5 (1H, br s), (Found : M* -Me, 3 

4 8. 1 6 2 1. C« sHitNOs FSi requ 
ires m/z, 348. 164 2). 2t>\Z^>*¥ 
>-7±h> (4:1) gMi0yt-W2 0 2m 

[0040] I R ; v m a x (cm" 1 , CHC 
la) : 34 3 0, 3400-3200, 1760 10 
1 H — NMR; <5H (500MHz ; CDC 1 3 ) : 
0. 11 and 0. 12 (each 3H, eac 
h s) , 0. 9 0 (9 H, s) , 1. 3 2 (3 H, 
d, J = 7Hz) , 1. 62 (2H, br s), 3. 
41 (1H, d, J = 7. 0Hz) , 3. 74-3. 8 
7 (5H, m) , 4. 18 (1H, quintet, J 
= 7. 0Hz), 6. 15 (1H, br s), (Fo 
und : M* -Me, 306. 1502. Ci 3 H 25 
NO< FSi requires m/z, 3 0 6. 1 

5 3 7) 20 
[0 0 4 1] 

[£J£#J6] (3S, 4S) -3- [ ( 1 ' R) — 1 ' 

- (ISZ«^^y^^->UJ^^-» XgJlj -4 

- (2" -^PP-T -Xh^^Jl/tokr - 

>3 2mg£E&{t^*2mlfcig»U znziem 

Dnaaastufc. Ej^fcx-^-csRa, *io% 

ftft«lt**^hU IBSittfW-MJ 

-»8X^ (5 : 1) aSHhkQSftttl 9. lmg 

[0042] IR;vmax (cm" 1 , CHC 1 3 : 
341 0, 177 5, 1740 
1 H — NMR : 6H (5 00 MHz ;CDC1j : 0. 
1 1 (6 H, s) , 0. 8 9 (9 H, s) , 1. 1 5 



4$M¥4-2 6 6 8 6 9 

10 

(3H, d, J = 7Hz) , 1. 34 (3H, t, J = 
7. 0Hz) , 3. 38 (1H, m) , 3. 60-4. 
4 5 (6H, m) , 6. 0 2 (1H, br s) , (F 

0 u n d : M> -Me, 366. 1312. CisH 
% 6 NO 4 ClFSi require sm/z, 3 6. 

1 3 04) . 
[0 04 3] 

(3S, 4S) -3- [ (1' R) -1' 

- @Hi^l/y^^y'J;^'» X7M -4 

- (1" +Xh^yjjM^-r -7^tDX5 1 
)V) 7if^v>-2-^> 

ME^nottl 7mgW2, 2' -7V\*MVtt 
Drh'J^ (A I B N) 3mg£4s*^>t!>lm IK 
Jg#U cntChU-n-^;i/XXt K>J H0. lm 
l &**^>i?> 1 m 1 Ct8*Lfc»«*JPSKi«TC 

* 1 m 1 £in;L, JEtr 1 «pfflftlSSfta«bfc. ££&tc 1 

ATftil/fc. *«£«JBETB*U »B*S->U*y 

*-fr>-ffl«x^ (5 : 1) <DB#J;DBttttl2. 
6 m g £&£g#<h LTSfc. 

[0044] IR;vmax (cm" 1 , CHC 
Is) :342 0, 177 0, 1735 
1 H — NMR; 6 H (5 0 0Hz : CDC 1 3 ) : 0. 
09 andO. 10 (each 3 H, each 
s), 0. 90 (9H, s), 1. 15 (3H, d, J 
= 7Hz) , 1. 33 (3H, t, J=7. 0Hz), 

1. 62 (3H, d, J = 22. 0Hz), 3. 28 
(1H, m) , 4. 02 (1H, dd, J = 3. 0 a 

nd 15. 0Hz), 4. 2 2 -4. 2 5 (1 H, 
m) , 4. 2 7 (2H, q, J = 7. 0Hz) , 5. 9 
3 (1H, br s) 

(Found : M 4 -Me, 332. 1672. Cis 
H 2 ? NO< FSi requires m/z, 33 

2. 1 6 9 4). 
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